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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable miniaturizing 
an information recording/reproducing device and 
reducing a manufacturing cost by recording 
information in a CD-R using an optical system for 
reproducing a DVD. 

SOLUTION: A laser chip 21 A generates a laser beam 
having a wavelength M . A laser chip 21 B generates 
a laser beam having a wavelength 12. When a 
wavelength of a laser beam made incident from a 
mirror 25 is A,1 , a HOE (holographic optical element) 
26 transmits the laser beam, and makes it incident on 
an object lens 27. Also, when a wavelength of a laser 
beam made incident from the outside of an optical 
axis through the mirror 25 is a second wavelength X2, 
the HOE 26 compensates spherical aberration, coma aberration. The object lens 27 
focuses a laser beam made incident from the HOE 26 on a recording surface of an optical 
disk to the diffraction limit. A PD(photo-detector) 29 converts a reflected light into an 
electric signal, and outputs it to an arithmetic unit. 
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•fi^-g-. NA=0. 6 ££*!.£) MfeWXt-ffifliL 
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S£fflft^#> i: C DStl^O 2 o<o®2l Ufc^ 
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fES^i"* w k tiffi»"C3*> £ Strife o £ 0 
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[isssrfti*-rs^*o#e] ltBtofli $&ie 

liW£3§aii. » 1 <Dft$Oifeft«9fti £<i»2<Dft£ 
OifcftoOft*, SfS 1 <DoE»&#£fc»±l&2 0fEfi8M*:K 

s*u oft£oifcfi<Dft£s&&-r&gi <o%£#& 
*jfc¥«©#*MM;:Bl»**t, sS2toft£oi£fto 

**^1-*»2 co%*.#St, »2coft$ooi£ft03fc 
O n -vJR^k^SiRH-S-ffll-r Settle. S&2cDfEii 
«E#-tKi»v»-C, S&l tDftScDifcftcoftO;**;/ h#lfS 
2 OS$0«5^0^*7 h i- •)5feff-r* i d m 
1 c9ft£0&ftcDftkgi2 0ft£<DifcftO:ft££f£1-* 
*1 cofEitiSttKJ: *) KttZtitzg 1 <D& 
$Oi£ftcDft££?fc-r*S&l<0£#;#l£t. $&2<0fSSi 
«t *) KM S 2 Oft SOflESOttSrSft-*- * 

S2 0S*#Si^ ^10fE^^lwiE»$*T-Tv^« 

mzftOi-rzt zmi o&ftco*; »2oie 

ISIMfcKfESiSixTV* £ #$&2 ©ifcft 

<Oft£$&£$-£. t^o, »2<OfE^j«'(*:iC'|f»S:fE^i- 
Sti, ®10iSft^3ti:»2 0jSftOjfe<OM^S-^ 
^-fr-Si^lc, ^l(0|g^Si:^2Ol6^S«rftlJ^I 

•r -& mm t * « x. -& r t * 4* © t -f -& o 

[0 0 2 8] »*S7 UIE«tco«^fE^ff^te«±. ^ 
1 OftSO?fcft<E>3fc£S££-r.&gU <05&±S?«Tx **6B 
Ojfett±tciE«i-*® lBEfi^x-7 7'i:, S32<0ft£<O 
^ft«OjtSrf&^.-r-&^2<D5&*eB*. **S6W3t$i^»c 
ES1--5)»2@Ea^-r ^yk, ^ 2 <Dft $OiSiftO3t(0 
3VJ|XSi:3*MJRM^1«iEi--6i:i:"bU, «2<OlEii« 
#±K£v>-C, »l<0ft$<0iSftO3fcOX*^ h**»2 
wftS<0iSft<O5t:W^# > h J: *)9cft-rz, i o ic, »l 

EK^x-^yt, »10fE»JKffU<t *)RSt$*t^©l<0 
ft$Oifeft(07t:«r^-t*^l<0§76^-r^7*t> SfS 2 
OEflttlflsK J: »)SWS'^? ,> w®2<OS$<0^ft(03tS-$ 
*i-S^2<OS7C^x^7*t, ^ 1 cDfEg&ttKffiiSS 
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§#S 2 <DWL&<Dlt *>^\ m 2 O Kitten 

it $a*fsis-f z> £ # > "» l <r>fo&<o±t m 2 oifcgoft 

OW* mi <OlS£&&£:m2<7>fS& 

gB £ MfP 1" * ftUffli * y- -J ~7 £ * * * *> - t * ^ i" 

[0 0 2 9] W*Jl8(cfB^O^e->^T^yii, m 
1 <Og$<7?jft«<05fc*7t«i^2<OS^<O^S03t ; Sr. ft 
1 O 2 OfEfS«#K&j|c LTJSI*-*- & 

o&g<T>7fcSrf§£-r-l>mi <r>&&.^Wib, m$l^&i<r>ft. 
ttftKEfiSft, m 2 <Og S<Di£g<Dft *m 2 
©M#St, aS2«9g£O&R<0ft?>3-7J!XigiSltffi 

mi OgSOiSEgOJtO.**? h*^2 0S$<OiSifi<0 
ftw**;' hi »j5feff"*-*J:d»c, mi Og£<0ifcg?> 
ftfcm2 0ft£<a&ft05fc£^rr&^Jl£#JI£i:, Hi 

*t-5^1«§*fSt« »2<Oie«JSE#:(CJ: 

tf.fcm 2©I# OifcgOft S-£ft-f & m 2 t 

[0 0 3 0] Ml Kf5«^tif«f5SSS£i£BK:fcv» 
Tli, mi^SS^i£ft<^ft2*:tem2<D 

N±CSfi$^ m 1 Opt U 12 

**m2Oft$Oi6SO3t<0X**y h i: *)%ft-t h X •? 
C, ^1 <OftSOi£gO:)fcfcm2<ag$<Di£S«D}fc£'g- 
j£U m 1 OSft^f^ mi ©B««E#KJ: ORWS 

a*, m 2 <9feisj&#K £ »9 5:w$tL^m2 wft^oj&ft 

2<0&&<oytift!k2-tt. m 2 <0fSi*«#Uffi^ 

*I5Si-f mi <DWL&<Dlttm2(DigLgL<0±<Dm 

[0 0 3 1] R*fl7 Kia«W>flMME««&#tfcK*v» 

±1- -am io$s£8B£, ^M&><o^tm±izmm.L, 12 

Et^f 7 7"t, m2 <0ft£0&fte>3fc£$££1-&m2 

m2 <0fi$^iSft<03fcO3viRgi:^BJR^ ! S-ffliE 
tJttti:, m2 0!Bf5i«#±UiJV»T, Sl<0«? 
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h J: t)9c'l7-rz <fc n m 1 <0g£Oifcg<03fctm2O 
SSroifcgoftSr^jSU il©^fyyT, mi 
<0iB&&-fcK.fc ORMSft^mi Og£Oifcg<05fc5-£ 

*u m 2 ogjfc* r ? yr, m2<0ie^{*icj: OR 

•e, m i oiBi5^icfB#$$*T.Tv»i««*s^-r4i: 
§mio&g<ojfc m2<oiB^«t^tciB^$ 

ttX v^SIf «£?S£1- * t # m 2 OiKSO*Sr%*$ 

m2<ofsii^»cif«sriB^i-4t mi 
io <DWL&<Dfttm2<oi&&<r>yt<vmii*&£.2 j &z>Z7 

mi W^ffitm2<0^gB4:ftUffll1-*o 
[0 0 3 2] B*« 8 KfB^Oft^ \£y 9 7 y 7C:i3V> 
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ic, m l ofi$oi£S<03ttm2 <r>W:£<oWLlk<mti& 
m 1 <oS5t^S**. m 1 OfBUJfcfcK J: ORW? 

[0 0 3 3] 

[0 0 3 4] -Tfcfe*,, Ml ^IB«<01t^fB^»i 
gfiii. mi <D&$<r>fe&<b1titz\tm2<ofrZ<r>WL9i 

<r>%*. mi<r>mmft-ifziim2<nummmz&-%.L 

■CJHIt-*-4«3K^a E12 <73^!feUVX2 7) 

i:> *m*S^tt±^Efi?tt., mi (Og^^iSSW 

•y/2 i a) ftm#swjt«i^.nE®$n, m2o 

40 s$ofcft<93fc*§Hi-*-*m2<9%£#g: (03xt^ HI 

2©u-ff 7-7"2 1 b) m2<o§i^nm&<oit<o 
=j-*w.mt&wm.imiE-ti>bt tic, m2<o!Bi*j£ 

^±^fc*V>T, m 1 <0ft$<0iftSC0JtCD7>#-v h**m2 
OftS-wiSSOjfeO^^^ h J: •jftffi - * i "5 mi 
oftSOi&ftOfti: m 2 OS^OiSSOjfeS-'g-fiKi-i.^ 

6) mioEAMifltKi >)Rit$*t/cmios$o 

j$«OjtSr$5fei-&mi<0$3t¥© «?!lx.«f> 04ID7 
* hf r^^2 9 A) t, m2<OfS$i^irJ: ORIt 
so $ix/cm2<OS$<0««03t«-§3e:1--&^2 0$^S 
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EE*#fcE»s ttx^zmmwik-tz. t z m 1 

2 ©E»E#KfltE*E«M-* i: » 1 OiSftOfti 
^2 CDifc^OftOW^ 4 8 1 <9&& 

1 OftUffllI18&4) fc 

[0 0 3 5] Sfc, E*#8KE*W>#*tf?'*7*7' 
14, mi ©ft£©«JM>#*fcl**2©£3©«*©* 
© 1 OE&ttttS fcliE 2 ©E»«#K*JtELTJH 
»i-**3tt¥« («*.lf, B2©»»U:'X2 7) t, 
*E«©*E±fcE«**U » 1 ©ft*©**©** 
1©E£¥« («*.«** H20U-ff7^ 

2 1 A) fc, **«©3ft**l-UE«Sil, »2<0g$ 
<r>WL&0>iti&!£-t*>&2<D&£.¥-Wi. (9ix.it> 02O 
l/-ff»^2 1B). t, ^2OS$C0jfift<056<0 3-7 
JD«lt*B«aS*»IE+*fci:.!b K, *2©E»E#± 

■S©«[-S03tt»2 <oS*<ojS*ojt*^i-*^^ 
© (0!)x.l4\ 02O*D/77-( y^j6fff2 6) 
1 1 J: D Sit* Kfc* 1 ©S? 

f<ff^29A) fc, * 2 ©E»»M*fc 
fcE2©ft*©*ftO#*S*-****2«>5£##S (« 
x»4\ U407* h7M r^* 2 9 B) 

[0 0 3 6] fflL*l»iOEW4, #¥8S:E«tfct 
<r> \z Rjfe-i- 4 £ t £ jftetc-r 4 fe <o T 14 * v^ 0 

[0 0 3 7] *&IB*&fflLfcra»E«iW&§£fi<a«Jfi 
tCOV»T, HltlULtRBti. £Ci«E«!4 
«EKiJV»T, *^?^7»^B1U, 2 ocoficltff; 
if. (112 7*2 1 A, 2 1 B) <D"? *><£>— 

It? 4*9 1 OA (WitfDV 
D) itzl*ltr<( 77 1 0B (WAlfCD) ±»C*#? 
h *3&JSU 3tf-f 1 0 A, 1 0 B*»5>OR**ft 

fiao5*I^#tS7*Ff-ff^^ (PD) 2 
9 (112) -C&ffiU ^S*g&Wtil*ii#^PDm73<i 
#t LTiKg[aS&2 lCln?J-?-*4 ? K&&*VCV««. 
[0 0 3 8] StgI18&2J4, PDffiMf O&gftSBO 

■») , 7* T 4 4 »? ***rtIK*L»i**t* > 

X2 7 (i2) <D7 *-*7<o-f ix*7F-f7 
7-m*t*&lh-fi>}: £ *>K> D P D (Differential Ph 
ase Detection)S;K4 *) %T 4 7 7 <D*'&Jjfa<D Y?v 
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4 ? C4 81irv»4. 
[0 0 3 9] #£[1S&3 14, igg[lE&2 4 i)0«&$*i/.: 

T, mieO^a (HS*-*-**) iztajj-T 4 4 -7 KfcSftT 
[0 0 4 0] MEBE4li, iS-$rniS& 2 4 >) 

7 * - * 7s j. j —fi#i-iB cx 7 * - * **)—#m T 7 
6 *meu >?t -y 7~n\<r>nyD\s 

io >X2 7 (122) £ ^tt^fa'C&S) 7*-*** 
gSSSU iI#[slK2«kt)ttif&$Hfeh7-/ + v^7- 
fi-S-CfDCT l«?? + V^-*fl7?fax-* 7£ 
ftUftpU >X2 7 mtT4 7.7 1 0 A. 10B 

[0 041] «utiHB4<*, ytm9>*)»*.m®&8 *m 

ML, %T 4 7.7 1 OA (DVD) «-?f^-t*i:#«i, 
l/-ft7 7*2 1A*5>, f (6 3 0nm7bS6 

5 0nm<Od *>O0!lx.tf 6 5 Onm) OiStg X 1 <D U-^f3fe 
20 ^4?^ tf^?10B (CD) *B4titi 
(4, l/-ff'j72 1B*?>, S&2CDfi$ (fllx.lf7 8 
Onm) OifcgA 2 WV-Hfjt ^47.7 1 
0B (CD-R) K«$R£Efi1-*i:&l4, U-.lff-sr 
7*2^, 2 1 B<om^i>-bU— ififeS-^^-tt^ 4 7 

[0 0 4 2] M«IBR4li, ^e-^9 4-»U{»L, 

*f^?10A, 1 0BSr3T5eOi$S-eBe§-*4 4 

[ 0 0 -4 3 ]-^*, ftljfflllll^4 (4, A^^fi 5 frh a- 

[0 0 4 4] 3fcKjfc3fcif? ^T-y 7"®! Oilii:ov> 
X. 112 «:#R5Ltliit -&» ^43, i out- J3V^T, 
H«H4, 7tr4 7.7 1 0 A<Z>S±i$Kiitt-5.?fcB&£^ 

[0 0 4 5] m-&V-' 1 f^'f ^~ K2 1 14, U—r*-v 
7*2 1 At U-ff'?7*2 1 B=£r*LTiJ')> ^ 1 OiSt 
«A 1 (6 5 Onm) <DV-*f b\s-*ff- "J f 

40 2 1 AI4. »1/>X2 7 03fett±lcBEfi$ixT45 •) > 
^2<OiKftA 2 (7 8 0nn) 01/-f)tS:«ttSU- 
•9 f ^-->7'2 1 B14, HtV>^2 7«03tttM-^ES?it 
TV>4„ ^%lx>X2 7 05t%±tCEtt$*lTV^ u- 
. *f*77'2 1 A(4, ^KOi$gA 1 OU--f3t«rkT-A 
*7*'J * * (BS) 2 3 KAft£-£"&4 t Ut$ixTV> 

[0 0 4 6] *f%U>X2 7 0*Wi:Ei?ntV>4 
l/-ff -y72 1 B14, m2(DigL§: A 2 <0 3t=Sr ^ 

u--r-r >^2 2 icrp]»fcmiti-4 4 ^ izzztix^ 

50 S„ ^U-f -f >^2 2I±, P-ff-7/2 1B^?>W 
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U — ifft*. ^Sfi*)»~Bff5gW*» (fi)/tlf3#) K^tl 
[0 0 4 7] BS2 3li, ^W-'r-Y 2 * TtliW 

9 w>X2 4 nAl+s-£*t t tt, u>x 

2 4iUWUfcl'-^* (*7'^i'l OA, 10B 

* hf-f * (PD) 2 9KAM$-*<&«fc-5Kfc$*i 

[0 0 4 8] r'^-?l/>X2 4li, BS2 3*>f>© 

i: *>K, 5 9-2 5^<bA*tL/:¥ : fi : *«a (R 
l+3fc) **JK#K*J*U BS 2 3tcAlt^*-5J:7^ 

[0 0 4 9] 5 9-2 5 14, 3 'J > - 9 U >X 2 4 7&><b 

(HOE) 2 6KAI*£**tt ^K, *0/?70 
^ft^Si^ 6*'bA*tLfc5t:f'-f * * 1 0 A, 10B 
frbOR&tftiRttL* W*-9 U->X2 4 KAItS 

[0 0 5 0] H0E2 6I1, 3'J^-?U'/X2 4H 

Vxytt LT) JiJIL, MftV/X2 7 i:AW$tiii 
Kfc$rt.TV»* 0 *m>U>X2 7li, AWSiT-^iSSA 

1 <DU--r3tZlt7'4 X? 1 0A<DfE$*®K, 
^^LTiftio »tU>X2 7 14, ^T'-f^^ 1 0 

- 4 t OgSff^^tl-T v>£ 0 
[0 0 5 1] tfc, HOE26I4, 3'J^-^>^X2 

O-l^SDfTfe (+ 1 ^fciaff^t-e iv) SrttfeUvX 

2 7?>:fc»±K£rt (-S-fifc) -f*o iOi ^SijO&lt 

oE2 6ii, c(0 3^iR^=s-«^-r-& 4 ? izmmw* 

SitTv^o Z<Dtz#>. HOE 2 6 14, EI3lc^1-«t9 

[0 0 5 2] S h £, HOE 2 6 l±, U >X 2 7 ^ 
f»AltL/cU— <f5t (SI**) Oi&ft^SS 2 <0&S A 2 
T*ifc&*&£\ X? 1 0 BO»«<OIP£ t, 

i o A<r>&fii<om2 tomizmm-i-z&mifsL&in 

]E-ti>1i}g.tzrt®tf2*ttz- lfrmtftlti, Ztz. Alt 
LtzU-VIt (Rltft) <OW.&1)<% 1 O&g A 1-C4>^ 

(0^@5f3fet Lt) SJiU -e-n-Ttt, 5 9-2 5* 
^LT3^-?l/>X24 KAItS-** 4 ? Kfcjsft 
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[0 0 5 3] J^ifeU VX2 7 lis HOE 2 6 "C[sD#tL/: 
W-^Tfcfcjfcf'f 1 OA, 1 OBOIST® (if^fB 

ifc, Jt»l/>X2 7li, Jt'f'^^lOA, 10BT 
ELM LtzU HOE 2 6 KAItS** 4 d 

[0 0 5 4] ^ Wl/>X2 7 14, $lx.»i*0. 6nun 

1><fTt>tiX&t). %?-<*9 1 0Ati45, #)x.l4* 
10 1. 2wa<DW.Z<r>&WL*^-tZ>it74 7.9 1 0 B\Z*0) 
tt- I ^ffiJRH^a^i-S. 
-ti-c, HOE 2 614, d^«oUis<DMt:JSi:r|l 

[0 0 5 5] -7JVf-U>X2 814, BS2 3i»)AttS 

ntzv-n\z7 *-ij*mmotztb «^©n * -5- 

x., 7 * Yt'4t9 9 2 9HAI*£-£-5><> 7*hf.4t 
(PD) 2 9I4, «ScOS*gi5**L, ££7fcSBU 
J3V>T, 3tT'-f^^ 1 0 A, 1 0Br-RttLX±&<Dlt 

Sm^PDtHAIft LT«#!HBS2 Ktti;t>-r*4 

[0056] 7* h-f^f -r? * 2 9 14, 0 4 U^f- 4 3 
fcM^-voSftSt^f-fc^LTiiO, DVDffl© (i£ft 
A IV) Rttlti&yfrrZ?* t>T4 7-9 9 2 9 At, 

99 2 9Bblz£ OSffiSnt^J, 
[0 0 5 7] DVDS&J$tw»4, fOh7-^>^li, 
Differential Phase Detection(DPD)&U4 'Jfrfcft, 
30 ^-q, 7 *-*xmm\*. &&WMfe\zi.*)fit>tihtz 
«>, $*^3 l#S3fc«^3 1 A»I3 1 DtC4«-#J 
$*LTV^„ «»0K2 «±, S^^S 1 Ai: 3 1 CO 
ffitl<0« (A + C) $*^3 1 Bi 3 1 D<Otb* 
(D« (B+D) «1 ( (A + C) - (B + D) ) imW- 
U 7*-*^X7-fif*tfit4. 

3 1 At 3 1 B«9» (A + B) t, §:7t^?-3 lCt3 
lDO« (C+D) tfJ&tbbil* Zh\Z*tih<D*Q 
( (A + B) + (C + D) ) tm ( (A + B) - (C + 
D) ) (Ofiffil* t> h 5 7 ^ > /if ? n 

[0 0 5 8] £*UC#L-C, CDfi4^ -fOf77* 
V^ti, v»t>** 3 e-A^tci »m*>ft* ^ •) »^*# 
iX-CV»-5,or, 7* 7-9 9 2 9BI4, *^fi*)1C, 

$3feff3 2, 3 3, 3 4 Ci ft T^a<, 

ESfl2(±, $3fe*^-3 2WU5*tfjt*f3 3<Ottl^<0 
Si>t> h 7 7* v/i7-f tS'ift J. 
^3 4 14, $*m^3 4 A75M3 4 D^4^«!l$*LT 

iSe@K2Ji, $jfc^iP3 4 At 3 4COHi*0« (A 
so +C) t, $5t^3 4 B t 3 4 DeDHJ#0*D (B + 
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D) <om. ( (A + C) - (B + D) ) frbs 7*-*X 

[0 0 5 9] S^K, i£j|[5]B&'2 14, DVDWf-^ 
ttHf-f-14, $t%mi-Z 1 AM3 1 D<Oti3:*J<D*D (A + 
B + C + D) frhiMb, CDOf-^^ffi^-i-fi. Sfc 
^^3 4 A^)I3 4 DOffi^JOW (A + B + C + D) 
&>#*!>4o 

[0 0 6 0] fcii, .1 OA (DVD) 

fJi^ U — »F^-;>X2 1 Ai IJtti!tS*t*:U— Tjfc 
5>>*tt4jfc*tf ? h Mfefr**? h) «»tOTBJ«S*t (B 
7 4-#flgLT^i£-rs) , ttz. ftrM 1 0 B (C 
D) tB±t4*^ l/-ft?'/2 1BJ:l)ffiW$n 

[0 0 6 1] £*l£*tU *fa^ 1 0B (CD- 
R) Cflflft * Efitt- ifcf^^lOB (CD- 
R) ±K4JV>-C14, •? 72 1 A Htz 

f 7^2 l Bi •? HiltS ft-feU--***^***** h 

H4, ftff^*? hi:RI-h7-y^±05fc : fT-t-4 
fitSJrBEfiSil* (Ell 1 £#fl?.L-C|£&i-.5>) . 

[0 0 6 2] Jfcfc, £©ffi#ffiiiW£S£SODVDB£ 
gigOiM^lcov^T, II 5 07D- h &#8ILT 
IK.H-r4o ^f'^Sl K#V»T, J---9-***A*^fi5 
fct&tfiLT, DVD1 0 A©S££Jt'$"r& (WAP® 
K4»i, 11 B& 8 *w»u U—V+V? 

2 1 A«-fgl»$-£4o XT y XS 2 Kfcv^T, 
•;/2 1 A 14, ?^S* S 6 5 0nmf&.& U- -T 

dOU--f5tli, BS2 3Sr^LT, 
>X24CAW?^ ¥=fT7c«&?*.4 0 
U->X2 414, £<OU--f#;£5 7-2 5&:frLT, H 
OE 2 6 KAItf-?-4o 

[0 0 6 3] -tMLfc4 ? HOE 2 614, AW3t<^> 
#i£* (9 0%) i-tOt t Jgi&-f4 0 -ffcfc*., EI61- 
^-fidlC 9 0%<O0*I3tJT7fcSrWltt 4 0 
X2 714, A*f**ifcl'— 9****JllU Et7K^-f4 
DVD10A±C*X^-yh (%*ifX#-y h) «r 
^JS1" 4„ *Wl-'>X2 7 (4, 0. 6mmOj?£c0ft&£ 
tf-L-C, i(0 0^11]»f** f DVD 1 0 A CDffiiS® ICfigSt 
§ f££-f4 3*®JRM*ltiE 4 ^ K&IEffcS 
fLTv^ 0 ftoT, DVD1 0 A<OfHfi®1wl4, litJIl 
WIS h^j££*i.4o 

[0 0 6 4] DVD 1 0 A<D$l$m-VEtt2tltzi'-*f 
jt»4, Jt»l/>^2 7K«t WftiLTH 
OE 2 6 (CAttS *T.4 0 HOE 2 6 1Cj3V»Tl4, El 6 \Z 

Tfurxoiz, \M2tifzi>-*ntzm&mK*<niim 

j§S-£4 0 1-fcfc>*>, 0^(sIW5tS-ai*f-t4o dr- 
<b, 9 0 %<D\9lVi%)&-?$>Z>tzib. X%litt&Mib<n2 
®<nmVx<Dtzib, M»)3fc<0i^;v^r-I4, AltjfeOi* 
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;w^-<Olt)8 0% (=0. 9X0. 9X100%) ttt 
4 0 

[0 0 6 5] -^gi»)ft«4, 55-25^Lt, n 'J 
1/>X2 4 \Z£ BS2 3CAM$fL 

4 e BS2 3I4, AltSfLfc^fcSrRStL, T^-f-UVX 

2 8Cttlttt'«. 7*fV>X2 814, AStSftfcl"- 
■^3fclC^©S«r#x.tr, 7* Ff <f 2 9 KAlt 
$-£4„ 

[0 0 6 6] XT y XS 3 1C45V>T, 7*K?-ff^? 
10 2 9 1Ci3V»TI4, DVD 1 0 A4 •) SMStvTMo T § 
tzU-*r%H>*. * hf< x** 2 9 A-CS7t?tl4o * 
r^T-S 4 ICiJV^r, aS0f&214, f*f?3 1At 

3 1 Cwm*0#Di:, gftSf^ 3 lBt31 DOdi^^ 
IfO^i ( (A + C) - (B + D) ) frh, 7*-*XX. 

7-m^*±f&.i-z>o ttz* *ti?tt<otoj3<om ( (a 

+ B) + (C + D) ) km ( (A + B) - (C + D) ) 

S S:^?- 3 1 A7iM 3 1 D om*<0*D (A + B 

+ C + D) ^e,r'-^^m^* t ^B!c$ti4o W*@BK 
20 414, i«»IeIK2 4 iJ«»**i.fc7*-*^J=.5-fl|-9- 

[0 0 6 7] C:<0««gBilS4:^fiOCDS^ 
aotd^l-^^T, DVDS^airPl tE15<07D- 
T-\- b Sr#MLrgi^1-4o y 1 1C43V^T, 
30 jt---9-***, A73^fi5 ^ftlJfflltT, CD10BOR4& 
Jt^i-4t, «lffl!llK4 14, 5tiS«l'7^x.ffllHlK8 fcfW 
ffllL, U--»f-? L ->X2 1 B«r|gl&-r4 0 Xf 7 7*S2i: 
45V>T, U— ff" v X2 1 B14, i$L&i) { 7 8 0nm"C*4 
U--9-*36^mtt-r4 0 C10U--9-*3t14, ^U--r-f>X 
2 2HAWSK, iSWt:3^U- 9"*jtU^#J§tt4 
(3 tf-Aftt;J;4 h9-y^vX«Uffll<0^i6) » "* L 
"C, i<0 3*Ot^- H f5t«4, BS23, n'Jpt-^U> 
X24, isXVS. 9- 2 5 Sr^-LT, HOE26KAS* 
$*t4o 

40 [0 0 6 8] tC14-e, 'f-f-?' 7*2 1 BI4, *MfcU 
>X2 7<DjtttnUSe«?ttTV^<D-C, Z<DU-*?ft 
14, HOE 2 6 1C7ttt^^C,Alt$*l-* 0 -f-i-C, HO 
E2 6I4, El 8 (A) 1C:^-t4dK, Alt$iX7t U-if 
Tt^rH^fL, 7 0%<O**fr*-<D- 1%.® 

1C itT*4Xt 1 OBOifi^lSl^CfTftjL 

-c) icmiti-4o 

[0 0 6 9] :o- 1 #C0«T7fcl4, El 9 U^-f4 o 1C, 
ft&U VX2 7 U4 »5^StL, 1. 2mnK7>H$£;fr-f 

50 4s«*^lt, cd i o B<nmm$&$m±izm%Lz 
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>X2 7(i, JPS**0. 6mmro26« : Sr^-r-6DVD 1.0 

-fk^tonrVi-So $£ot\ 1. 2nim<0j?$<DS««r^- 
nCD10B«-S±t4M, ^®JRII* f ^LTL 
Jl, HOE2 6li, CKO^ffilR^fefflJEI-* 

J:iCEt|-5ftTV»4, Sfc, HOE2 6«i, ft*!^ 

fitot; CD 1 OBOtitfSfBISiBJiKli, 1^— fftrt*. 

[0 0 7 0] CD 1 0B<Offim%i$mx~5!.MZtitzl<>- 
■9-'3feli> »U^X2 7(Ci 9*7fcSit. HOE261: 

H8 (B) K^-f J: i K, HOE 2 6 
v>T»i> CD 1 0B<Dm&$&mm±<or-filzj: ijgEp 

mtuzmmztiZo zwm&izii^ - 1 >xmtnitii. c 

Dl 0 Bfr<bXM2titeB.tti/t<0$3 7 0%«0^*^- 
(OtOi:!S;J*f)< gS, U-ff"^2 1Bi*)Hi» 
ZtltzX'—ffit<0^*H'*r-<?>1ft4 9% (=0. 7X 
0. 7X 1 0 0%) **5pJffl$fL-5.wi:tc^^o 
[0071] HOE26 £*)thttZn.fzU--Vi>t^ ft 
*&*1-<0ftli&±* 5 *?- 2 5 frtf-LT, 3';>-^l/>X 
2 4KAWS*U BS2 3lcA*TS*t, 

»i, 7* hf-f f?^2 9i:AW$n4o 
[0 0 7 2] *7-y?S 3\Z&\,*X, £ O W - -ffta*. 

2 2T3#K 7 >#J§ttfct'--<Fft<£> : ?-fc>, *£<Dl>—-<f 
ft<0£l+ftli> £ftSi*3 4r£:ftS*u -E-OHmKSa 
fi$ft.TV^2ocoU— •'fft^RWftti, 5Mf 3 2 

0 D= 1 . 2 2 A/NA 
[0 0 7 7] ttZs CD-R 1 0 AWft®lR4fttlilSS 
MSA 2 (7 8 0nm) <0 U — ■^f^tizM't 
^.«RJR#3SRIi^2 0%r*»J, ?£«A 1 (6 5 0nm) 
<0U-^fcKtt^&i»lK#»R»*#>8 0 %T?*>*o 
[0 0 7 8] Lfc^o-C, ffifitlitJi: Lt 1 OmW 

|BISm*= 1 0 X (6 5 0/7 8 
= 1 . 8 mW 

[0 0 8 0] 72 1 Bli, ^31*7 8 

Onm"?** U--<fft£tiJl*U ±i£ Lit C D 1 0 Bff4 

aitR«wM*^UT, si ik^i-j:ok, c 

D-R l 0 B±.\zWn*#v Y ZMJ&i~&o -cot § , 
CD 1 0 B#&4&SK:felt.&*§'£ilW^ -eo&ttft 

[0 0 8 1 ] 0 1 2i:^ti^^ 0 2©*ff7?7 
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*Ki3V^T, iSg0f&2l±, Sft3iiP3 2(Otil*i: 3 3 <75 
lhD<D&frb h9y*>yx.?-' m-Zifk&L. £ftfii 
^f-3 4 A<DW#i 3 4 COffitJOfOt, £ftSf^-3 4 B 
£ 3 4 D<D&t)<DttO&frb. 7*-*W5-Ifi 
£j£1-.&o $^^3 4 A7iS3 4Dom^OfO 

f-*&m*i-s§-&£j£-t-*o MftiBie4ii. tag 

lift 2 <fc *)&jfe£titz7 * — J}X3-7—®^t F77^f 
r'-^&aHt-^li, #&®g&3K 

izmij2ti& 0 

[0 0 7 3] i<Olt«ffii«?£3£tt«DCD-RfE 

«»ao»fi?Kov»T, mi oimmLxsLm-r&o * 

f y 7S 2 1 icijv^r. o.-Hf**. A#2Sfi5£SWL 
t, jtf^i' (CD-R) 1 0B^<OBm*&l<fri-Z 
t, AH]® EES 4 li, ft^.iB^&;U8[IIB&8 SrfflJftpU U 
-ff-?7 , 2 1A, 2 1 BOM^S-igf&l-So AT-v? 
20 s 2 2 iciiv^-c. A£i£« 5 li, KSTfaif *R££«t# 

•t, -5-<offi»*«ijai[i]s&4 tcw^-r^o 

[0 0 7 4] ^T7 7"S 2 3Ki3V>t\ l/-ff-?7"2 

1 Ali, i£firt*6 5 Onmfab* U-ifftfcfeS^r -£>tit $R 
U*H&LT/<**»jfcU Jbi£Lrt:DVDl OAfftt 
gilwitRoft^fc^LT. m 1 1 K^-f J: i K % CD 
-R 1 0 B±.\z9tfrXifiy Y iMf&L. CD-R 1 0B 

[0075] U-^y^2 1 AOfB^m*^ 

{ZX I) (4) ^OJ: ? tc^?*t-& 0 
[0 0 7 6] 

* 

.... (4) 

xmg.omjitf'&mx'&itztf, mm* 1 (6 5 onm) <o 

U-f«fflV'5:ti:J:i), (5) Aic^i-l^ctt 

»40 [0 0 7 9] 

0) 2X0. 2/0. 8 

• • • (5) 

^ySBlOn'J^-^ l/>X2 5S:*I^L, WtlUVX 

2 7 £*rB&*H&l'>X3 lClitSxtt iv. i<Di§ 

[0082] eh 3izm-t£7iz, ®2<r>yb^v?T 

vfUl <D&&1 — WJ*- K2 K ^U-^-f >^ 
22, BS 2 3, 7W1/>X2 8, isil/^* hf-f 
fJ'^294', E114 tc^-t-t 9 4U-ff "^2 1 
50 A, 2 1 BtMW§*f^'f)448^l/-f *7-7 



(10) 



&ffi¥ 11-14 9 6 5 7 



17 

4 1i:IIMttJ:v>. :©S^« ft\£ v 9 7 v 7& 

[0 0 8 3] 121 StC^I-i^'iC 01 3 0**^?? 
TV ygf 1 <03 »J 9 UVX2 5 £^B&U fcM&UV 
X2 7 4-^TPS^%/W>X3 1 Kfi§&x.TiJ:v> 0 CIO 

[0 0 8 4] 121 6C*tJ:7^ m2<D%&Vv9 7 
yXSBl U—yy J *- K2 1 3ffiiL7tU- 

lAt, 1 BUa-StLTfc J: 

[0 0 8 5] 12 1 7 IZTTi-fX 7 II 1 § <r>%¥-\Z ■? 9 

X2 7 *&f§.H®)l'>X3 1 Cti^x.ttJ:v> 0 £<D 

[0 0 8 6] 12 1 8 IZTF-f X tI^ H12 Ojfc^kfy *7 
y^ffln DVDjtfl (U— 1 A> 
Xfy-t Y 7* 4 7" 9 9 2 9A) tCD*?* (V— 
7-2 1B> j3 < fcy f 7*}-7M-r:>'*2 9B*rtKtSW 
-if*X9 5 1) K^JBtLTtJ:^ 

[0 0 8 7] m±tCj3V>Tli, CDtDVDfcfS 

So 

[0 0 8 8] 

IBjMfcfrK* 1 OiStSOft £ m 2 <0i&g07fc£ffl V»T« 
[HiBcDffl^^ift^] 

[HI] ^»W*Jiffltfc«*IB«aif**«OfllJ«*^ 

[12 2] 01<O^tf7*7yXffil©»JS£jFl-0-C 

[03] H2OH0E2 6iRMt5HT*&o 
[04] 2 9 fcrtfcS*l*$3fe*?'«>/t*'- 



18 

[05] El 1 0««E»»4*lO»4«atR!Bt4 

[06] 02OHOE 2 6<O#&£i&i£^*0-C£>*o 

[07] DVDS*iaa*KW^4H-C**. 

[08] 02<DHOE 2 60#14«rSi^f *0*C<$>* O 

[0 9] CDWfeiaa*R9!i-*H-C"**o 

[010] 01 0«$gfeiSB£3£1lOC D- RfZli&S 

[011] CD-RE«»a«rR?B+4BB"r*ft. 
io [012] ytfrMv9T v~fU \ <Di&<omf&i7Ftm'e 

[013] ft&\£v*Tv 791 OfO«ffiS:^tlIlt 

[014] 01 3 co^^lx-^f^^^ 4 1 0«j££g£9§ 

[0 15] 9Yv ^SBl <O^O«a;*^-r0-C 

[0i6] %&vy*Tvmi <om<om^^tm^ 

20 [017] ?Tv~fU\ <Di&<Dffij$Lim'tm-T? 

$) & o 

[018] *r otot^S'ftia-e 

[121 9] tS^ODVD • CDIffli^f-^7 7 7'0 

* A © - M z m -t 12 -c * * o 

[122 0] 121 9 0V— f*X9 5 l<OF*3S6©«j£;&^ 
[W-S-OSiM] 

1 Jfc*e^7?m 2 jftjtttll. 3 S£ 
30 Kt, 4 ftW^fi, 5 A^Sfi, 6 7 *- 

■#m7 9+a.3--9, 8 ytmw)»x.m®s&. 9 
10 yt7*4X9, 21 i/— 

7, 2 2 /Iz-f-fV/, 2 3 \£-i**-f*)v 
24 25 5 5-, 2 

6 *D^7^****?, 2 7 ttttUVX, 

28 7*f l^^X, 2 9 7* Ff-ff^?, 
3 1 *rR*Mt>U>X, 4 1 «-&U--»f*X9, 
5 1 U-fA77, 6 1 vOn7"'J^, 6 2 

40 7*h7''(fM 



(11) 



tmW- 1 1 - 1 4 9 6 5 7 



[HI] 



[1215] 



BttSEft 



I 

tit 

W 



8- 



5 



®Sft 



3- 




10A.10B 



i 

i 



[11 0] 




[0 2] 



A(DVD) 



1^B(CD) 



21A 

21 (630— 650nm9£) 




0.74 pm 




[H7] 



A' 



(3D 



[i6] 



disk data 
27^ XSWt 




21A 

(630~650nm*£) 
4fl£U-1f3b77 41 



at?:**? K7BOnm»U-tf5fcai*tf) 



(12) 



ftffiW- 1 1 - 1 4 9 6 5 7 



(A) 



(B) 



[S3] 




[ES4] 



31A' 



—26 650nmffl 29A 



31 B' 



-SID 
-31C 



34A 340 



7B0nmffi 29B 





rh 


rh 




' — ? — ' 






^ — ' 



34B 34C 33 



[BI8] 



diskdatetC^-S 





780nm 



PD29^v 



(A) 



(B) 



ims] 

9cfr*#y h(630— 650nm»U-1f*a4») 

• 



1.6^i m 
1.6 ftm 




O 
O 

LU 
_J 
CD 

i 

LU 



(13) 



1 1-1 4 9 6 5 7 



[mil] 




[El 1 2] 




4i war^ 



(14) ifcftasFl 1 - 1 4 9 6 5 7 



[il 5] 




41 



[116] 




(15) ftffl¥ 1 1 - 1 4 9 6 5 7 



[018] 




51 W*-*7'9 



<lHr*9?*21 B.PD29BF*]*) 



[II 9] 




IB20] 



21 E 








|62^1PD 




62-2 PD| 







7 



61 T<(*07VXA 



u-garg si 



